Direct manipulation and multi-touch interactions
Part 1

The three major principles in direct manipulation are:
· Continuous representations of the objects and actions of interest with meaning visual metaphors.

· Physical actions of presses of labeled buttons instead of using syntax (typed commands).

· Rapid, incremental, reversible operations whose effects on the objects of interest are instantly visible.
Advantages of using direct manipulation
· Give a thoughtful design and strong implementation.

· Complex syntax does not to be remembered.

· A person can gain confidence and mastery because they are in control and because the system responses are predictable and immediate.

· Actions can be reversible to give a person the impression directly in an environment.
Potential problems in using direct manipulation
· Users may force valuable information off of the screen.

· Do not provide a wide variety of usability benefits on some tasks.
Example. Slow for navigating through a catalogue, less accurate for filing and retrieval.
· A graphic icon may have had meaning to designer, but require learning time for the user.

· Ones hands of f the keyboard takes time more than typing the relevant command.
Part 2
· Two hardware technologies to detect/scene multiple fingers action
Measurement of contact between two fingers using electrical sensors in each finger tips (Pinch Glove).
· Display devices such as Head mounted display, on a projection screen using Crystal eyes stereo shutter glasses and a Cave� - like surround-screen virtual reality room apply Pinch glove for interaction.

· Three basic Pinch glove gestures are used in the program. For grasping an object and moving it, one gesture is used within the space.

· A second gesture selects menu items.

· The third gesture is used for incrementing through the steps.

· The users need to touch one finger to the thumb for each gesture.
Pros:
· Well known users can interact as fluidly as they are using standard window and mouse.

· Evaluate hand gestures and posture that could not be produced by a single hold hand device.
Cons:
· No way of determining the flexing of fingers

· Make it difficult to represent the hand in a virtual environment.
Data glove
· Data glove is equipped with at least two sensors of different length for each finger.
Pros:
· Integration of vibro-mechanical simulators with hand motion capture makes this data-glove very useful in many contexts such as telerobotics, rehabilitation and virtual social interaction.
Cons:
· Low accuracy, cumbersome.

· Different length, thickness of fingers, size of hands.

· Usually all fingers are needed for interaction.
Advantage of using Multi-touch interaction
· Flexibility of presentation and control.

· Display different interfaces on the same surfaces.

· Support additional interaction techniques beyond tapping and pointing.

· Suited to novices, applications for information retrieval, high-use environment.
Potential problem in using multi-touch interaction
· Difficult or impossible to settle items on the screen with no audio or tactile feedback.

· The user's hand, the finger or the pen may obscure parts of the screens.

· The finger may be too large for accurate pointing with very tiny objects.
